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© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of the Global Challenges, Policy Framework & 
Sustainable Development for Mining of Mineral and Fossil Energy Resources.
347 R. Sakthivel et al. /  Procedia Earth and Planetary Science  11 ( 2015 )  346 – 353 
ODQGVOLGHV ,W GHFUHDVHV WKH KROGLQJ FDSDFLW\ RI VRLO ZDWHU VRLO IHUWLOLW\ UHPRYLQJ RI WRS VRLO DQG
YHJHWDWLRQJURZWK>@(URVLRQGHVWUXFWVWKHPRVWSURGXFWLYHDQGQXWULHQWULFKWRSVRLOLQVWHSSDUWV
>@6RLOGHSULYDWLRQUHVXOWVE\FRQYHUWLQJWKHIRUHVWODQGLQWRDJULFXOWXUDODUHDVLQWKH&KLWZDQGLVWULFW
RI1HSDOLVUHSRUWHGE\%XUWRQHWDO>@,QJHQHUDOUHPRYDORIWRSVRLORFFXUVWKURXJKVKHHWHURVLRQ,W
GHSHQGVRQVXUIDFHVRLOFRQGLWLRQVWHHSQHVVDQGYHJHWDWLRQFRYHU>@+LOOVDUHPRVWYXOQHUDEOHWRVRLO
HURVLRQGXHWRLWVXQGXODWLQJWRSRJUDSK\VORSHVDQGKLJKUDLQIDOO
7KH LQWHQVLW\ RI HURVLRQ GHSHQGV RQ HURVLYLW\ HQHUJ\ RIZDWHU FDXVLQJ HURVLRQ DQG HURGLELOLW\
IULFWLRQRIWKHVRLODJDLQVWHURVLRQ,QDGGLWLRQWRWKDWLWDOVRGHSHQGVRQDQWKURSRJHQLFSURFHVVHVOLNH
KXPDQLPSDFWFKDQJHVLQODQGVFDSHEXGJHWYHJHWDWLRQFRYHUDQGLQSK\VLFDOVRLOSURSHUWLHV7KHODQG
XVHODQGFRYHUPRGLILFDWLRQVKDYHDOVRHQKDQFHGWKHVRLOHURVLRQSUREOHPV'HIRUHVWDWLRQLVWKHPDMRU
SUREOHPV LQKLOO\ WHUUDLQ WKDW FUHDWHV VRLO HURVLRQEHVLGHVKHDY\ UDLQIDOO WKDW OHDGV WR UDLQ VSODVK DQG
VXUIDFH UXQRIIHURVLRQFUHDWHVDQG OHDGV WR WKHPDMRU HYHQWVRI VRLO HURVLRQ >@5DLQIDOO DQG
UXQRIILQKLOO\DUHDVDFWLYDWHWKHPDVVPRYHPHQWDQGVRLOHURVLRQ>@6RLOPRLVWXUHLVFRQVLGHUHG
DV WKHRWKHUPDLQ IDFWRU WKDW DOVRDFFHOHUDWHV VRLOHURVLRQDQG ODQGVOLGH >@HVSHFLDOO\ LQKLOO\DUHDV
>@&RQVHUYDWLRQRIQDWXUDOUHVRXUFHVVXFKDVVRLOVJDLQVLWVLPSRUWDQFHDVDVLJQLILFDQWIDFWRU>@WR
FRQWUROVRLOHURVLRQ(URVLRQE\UDLQDQGULYHULQKLOO\WHUUDLQFDXVHVWKHODQGVOLGHVDQGIORRGVZKHUHDV
JUD]LQJE\DOLYHVWRFNFRQVWUXFWLRQRIURDGVTXDUU\LQJDJULFXOWXUDOSUDFWLFHVFXWWLQJWUHHVOHDGVWRWKH
KHDY\VRLOHURVLRQ
6RLOHURVLRQFDQEHDSSUDLVHGE\DQXPEHURIZD\V,QXVLQJGLUHFWPHDVXUHPHQWIRUPXODGULYHQ
HVWLPDWHVEDVHGXSRQWKH8QLYHUVDO6RLO/RVV(TXDWLRQXVLQJQDWXUDOUDLQIDOORULWVGHULYDWLYHV>@DQG
LQXVLQJLQVWUXPHQWVVXFKDVWKHVRLOHURVLRQEULGJH>@ZHUHQRWSRVVLEOHWRPHDVXUHWKHODUJHDUHDV
(URVLRQ SORWV KDYH D GHPHULW EHFDXVH WKH\ VLPSOLI\ WRSRJUDSK\ DQG LJQRUH VWRUDJH RI UXQRII DQG
VHGLPHQW>@(YDOXDWLRQRIVRLOHURVLRQLQKLOOVLVLPSRUWDQWWRIUDPHWKHHIIHFWLYHVRLOFRQVHUYDWLRQ
SODQV IRUGHIHQVLEOHGHYHORSPHQW ,GHQWLILFDWLRQRIHURVLRQDOSURQHDUHDVE\SK\VLFDO VXUYH\V LVYHU\
H[WHQVLYH WLPH FRQVXPLQJ DQG FRVWO\ LQ KLOOV KHQFH UHPRWH VHQVLQJ WHFKQLTXHV ZLWK *,6 RU
*HRLQIRUPDWLFVFDQEHHIIHFWLYHO\XVHGWRVROYHWKLVSUREOHP7KHLQIRUPDWLRQIURPWKHVHWHFKQLTXHV
FDQDVVLVWGHFLVLRQPDNHUVIRUWKHSUHSDUDWLRQRIUHVRXUFHPDSDFFXUDWHO\LQFRQVXPLQJOHVVWLPH
6RLOHURVLRQDQGWKHLUGHJUDGDWLRQKDVEHHQGHYHORSHGDQGVWXGLHGDURXQGWKHZRUOG>@
(VWLPDWLRQ RI 6RLO HURVLRQ DQG LWV VSDWLDO GLVWULEXWLRQ FDQ EH FDOFXODWHG XVLQJ FRPELQDWLRQ RIPDQ\
WHFKQLTXHV VXFK DV UHPRWH VHQVLQJ *,6 > ± @ 8VLQJ RI *,6 LQ OLQNLQJ DOO PDSV ZLWK RWKHU
LQIRUPDWLRQUHODWHGWRJHRJUDSKLFORFDWLRQKHOSVLQPRGHOLQJDQDO\]LQJDQGVROYLQJFRPSOH[SUREOHPV
7KHUHIRUH*HRLQIRUPDWLFVDSSOLFDWLRQV5HPRWHVHQVLQJDQG*,6KDYHEHHQXVHGLQWKHSUHVHQWVWXG\
WRGHPDUFDWHWKHVRLOHURVLRQSURQH]RQHVLQ<HUFDXGKLOOV
 6WXG\DUHD
7KHVWXG\DUHD<HUFDXGLVWKHKLOOVWDWLRQLQWKH6HUYDUD\DQUDQJHRIKLOOV,WOLHVEHWZHHQÛԻ1
	ÛԻ(RI(DVWHUQ*KDWVVLWXDWHGLQ6DOHPGLVWULFWRI7DPLO1DGXDWDQDOWLWXGHRIPDERYH
0HDQ6HD/HYHO)LJ7HPSHUDWXUHUDQJHVEHWZHHQÛ&DQGÛ&7KHDYHUDJHUDLQIDOORIWKHDUHD
LVPPDQGWKHKLJKHVWUDLQIDOOPPLVQRWHGLQWKHQRUWKHUQSDUWRIWKHVWXG\DUHD
>@2ZLQJWRLWVPLOGFOLPDWH\HUFDXGKDVVWDUWHGDOWHUQDWLQJWRXULVWVIURPDOORYHUWKHFRXQWU\DQG
KDVHPHUJHGDVDSRSXODUWRXULVWGHVWLQDWLRQ,WLVVXUURXQGHGE\ZRRGHGVORSHVFRIIHHSODQWDWLRQV
WKLFNO\ IRUHVWHG VORSHV DQG LW LV DJRRGSODFH IRU WUHNNLQJDQGERDWLQJ ,Q WKLV KLOO FLWUXV IUXLWVPRVW
QRWDEO\ RUDQJHV DUH JURZQ LQ DEXQGDQFH DSDUW IURP %DQDQDV 3HDUV DQG -DFNIUXLWV %DX[LWH DQG
0DJQHVLWHDUHWKHFKLHIPLQHUDOUHVRXUFHV7KHEDX[LWHLVFRQVLGHUHGWREHRIJUDGH,,DQGJUDGH,,,RI
,QGLDQ6WDQGDUG6SHFLILFDWLRQVDQGDOXPLQDFRQWHQWRIWKHEDX[LWHRI<HUFDXGUDQJHVEHWZHHQWR
+HQFHH[WHQVLYHEDX[LWHPLQLQJLVDGRSWHGKHUH0HGLFLQDOSODQWVXUYH\VXJJHVWHGWKDWDERXW
SODQWVSHFLHVEHORQJLQJWRJHQHUDDQGIDPLOLHVRIPHGLFLQDOSODQWVUHODWHGWRIRONPHGLFLQHXVHG
E\WKHORFDOSHRSOH>@

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)LJ/RFDWLRQPDSRIWKHVWXG\DUHD
 0DWHULDOVDQGPHWKRGV
9DULRXV WKHPDWLF OD\HUV OLNH*HRORJ\PDS/LQHDPHQWVPDS6RLOPDS5DLQIDOO'UDLQDJHPDS
/DQGXVH/DQGFRYHU PDS KDYH EHHQ JHQHUDWHG DQG LQWHJUDWHG XVLQJ ZHLJKWHG LQGH[ RYHUOD\ :,2
PHWKRGVWRGHPDUFDWHWKH]RQHVRIVRLOHURVLRQ
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
)LJ6FKHPDWLFGLDJUDPRIPHWKRGRORJ\DGRSWHGIRUWKHVWXG\DIWHU6DNWKLYHOHWDO

x 7KH,56'VDWHOOLWHGDWDRI'HFHPEHU3DWK5RZKDVEHHQJHRPHWULFDOO\DQG
UDGLRPHWULFDOO\FRUUHFWHGDQGWKHODQGXVHDQGODQGFRYHUKDYHEHHQGLJLWDOO\LQWHUSUHWHGDQG
FODVVLILHG XVLQJ (5'$6 VRIWZDUH )LJ /LPLWHG ILHOG FKHFN KDV EHHQ XQGHUWDNHQ IRU WKH
FRUUHFWQHVVRIWKHLQWHUSUHWHGGDWD
x 6RLOPDSKDVEHHQJHQHUDWHGXVLQJWKHH[LVWLQJGDWDDYDLODEOHZLWKWKH6RLO6XUYH\'HSDUWPHQW
DQGOLPLWHGILHOGFKHFNKDVEHHQSHUIRUPHG)LJ
)LHOGFKHFN
7RSRVKHHW ,56'6DWHOOLWHGDWD
'HFHPEHU 0DUFK
'UDLQDJH *HRPHWULFFRUUHFWLRQ
	'LJLWDO
LQWHUSUHWDWLRQ
/DQGXVH
/DQGFRYHU
5DLQIDOO
GDWD
&ROODWHUDOGDWD
6RLO
6RLOHURVLRQSURQHDUHD
*HRPRUSKRORJ\
*HRORJ\
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x 0RQWKO\UDLQIDOOGDWDIURP6WDWHJRYHUQPHQWGHSDUWPHQWVKDYHEHHQFROOHFWHG
 5HVXOWVDQGGLVFXVVLRQ
4.1. Geology 
7KHVWXG\DUHDLVPDMRUO\FRYHUHGE\&KDUQRFNLWHURFNV7KHVRXWKHUQSDUWRIWKHUHJLRQFRPSULVHV
RIPLJPDWLWHTXDUW]LWHVRPHSDWFKHVRIXOWUDPDILFV&KDONKLOOVURFNVDUHDOVRSUHVHQWLQVRXWKHUQSDUW
ZLWK WKH H[WHQW WR WKH 0LJPDWLWHV 0DVVLYH FKDUQRFNLWHV LV WKH SHWURJHQHWLF HYLGHQFH IRU SRVW
PHWDPRUSKLF GHIRUPDW 6RPH RI WKH HFRQRPLF PLQHUDOV VXFK DV %DX[LWH 0DJQHVLWH &KURPLWH
*\SVXPDQG*HPVWRQHV DUHSUHVHQW LQ WKH VWXG\DUHD )LJ7KHQRUWKHUQSDUWRI<HUFDXG LVPRUH
GLVVHFWHGWKDQVRXWKHUQSDUWKHQFHQREDX[LWHGHSRVLWVSUHVHQWLQQRUWKHUQSDUW
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
)LJD*HRORJ\DQGE'UDLQDJHPDSRIWKHVWXG\DUHD
4.2. Drainage 
'UDLQDJHLV WKH LPSRUWDQWSDUDPHWHUVIRUHVWLPDWLQJWKHVRLOHURVLRQ]RQHLQDQDUHD+LOO
VVORSH
HYROXWLRQLVFRQWUROOHGE\WKHVHGLPHQWWUDQVSRUWSURFHVVHVZKLFKFKDQJHLQUHVSRQVHWRWKHHYROYLQJ
WRSRJUDSK\DQGE\WKHLULQWHUDFWLRQZLWKVWUHDPSURFHVVHVDWWKHVORSHEDVH,QWKHVWXG\DUHDGUDLQDJH
SDWWHUQDUHXQLTXH7KHUHDUHGUDLQDJHSDWWHUQVVXFKDVSDUDOOHO1DQG1(SDUWVVXESDUDOOHO7UHOOLV
1( DQG ( SDUWV UHFWDQJXODU DQG GHQWULWLF PRVWO\ LQ VRXWKHUQ SDUW )LJE 7KH ULYHU
7LUXPDQLPXWKDULVRULJLQDWHGLQWKHVWXG\DUHD7KHGUDLQDJHDUFKLWHFWXUHRIWKHWHUUDLQLQGLFDWHVWKDW
WKHDUHDLVKLJKO\FRQWUROOHGE\SURPLQHQWVWUXFWXUHV
4.3. Rainfall 
<HUFDXGUHFHLYHVDUDLQIDOORIPPLQZLQWHUPPLQVXPPHUPPLQVRXWKZHVW
PRQVRRQPPLQQRUWKHDVWPRQVRRQDQDO\VHGIRUWKH\HDUWR>@5DLQIDOODQDO\VHG
IURP VL[ VWDWLRQV RYHU WKH SHULRG  RI WKH VDOHP GLVWULFW VKRZV WKDW PD[LPXP UDLQIDOO LV
REVHUYHGDURXQG\HUFDXGKLOOVPPLQWKHQRUWKHUQSDUW&*:%7KHKLJKHUUDLQIDOOLV
REVHUYHG LQ WKH VRXWK ZHVWHUQ SDUW WKH ORZHVW UDLQIDOO LV REVHUYHG LQ WKH FHQWUDO DQG QRUWKHUQ SDUW
ZKHUHDVWKHPRGHUDWHUDLQIDOOLVREVHUYHGLQWKHVRXWKHDVWHUQSDUW
4.4. Soil types 
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6RLOLVDQRXWHUVNLQRIWKHODQGPDVVHVRIWKHHDUWKZKLFKDFWVDVDQLQWHUIDFHEHWZHHQOLWKRVSKHUH
K\GURVSKHUHDWPRVSKHUHDQGELRVSKHUH%URZQ6RLORFFXSLHVPDMRUSRUWLRQRIKLOOVWKH\RFFXULQGHHS
DQGQRQFDOFDUHRXV7KHWRSPRVWKLOO\UHJLRQLVFKDUDFWHUL]HGE\FOD\ORDP\VRLOZKHUHDVWKHERWWRP
RI WKH YDOOH\ LV GLVWLQJXLVKHG E\ DOOXYLDO DQG FOD\ ORDP VRLO 7KH VRLO W\SHV UDQJH IURP FOD\H\ VRLO
5KRGLF SDOHVWDOIV W\SLFXVWURSHSWV XGLF FKURPXVWHUWV FUDFNLQJFOD\ VRLO DQG*UDYHOO\ FOD\ VRLO DUH
LGHQWLILHGLQWKHVRXWKHDVWHUQHDVWHUQDQGVRPHVHOHFWHGSRFNHWVRI1RUWKHUQDQGZHVWHUQSDUWRIWKH
VWXG\DUHDUHVSHFWLYHO\)LJD,QWKHVRXWKZHVWHUQSDUW*UDYHOO\ORDP\VRLOSUHVHQW&HQWUDOSDUWRI
WKHVWXG\DUHDPDLQO\RFFXSLHGE\ORDP\VRLOYDULDQWV
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
)LJD6RLODQGE/DQGXVH/DQGFRYHUPDSRIWKHVWXG\DUHD
4.5. Land use and land cover map 
(YDOXDWLRQRIVRPHRIWKHODQGXVHV\VWHPVSUDFWLFHVLQWKHUHJLRQLQGLFDWHVWKDWPRVWRIWKHPDUH
KD]DUGRXV WR UHVRXUFHV DQG DUH QRW FRQGXFLYH WR WKH DLPV RI SHUPDQHQW DJULFXOWXUDO V\VWHPV ZLWK
VXVWDLQDEOH SURGXFWLRQ >@ /DQG FRYHU LV DQ LQGLUHFW LQGLFDWLRQ RI WKH VWDELOLW\ RI KLOO VORSHV 7KH
WKLFNO\YHJHWDWHG IRUHVW DUHDV DUH OHVV SURQH WR HURVLRQ DQG DUH JHQHUDOO\PRUH VWDEOH+RZHYHU WKH
EDUUHQDQGVSDUVHO\YHJHWDWHGODQGVDUHPRUHSURQHWRHURVLRQDQGLQVWDELOLW\7KHYDULRXVODQGXVHODQG
FRYHU FODVVHV DUH FODVVLILHG DV 6HWWOHPHQWV $JULFXOWXUH +LOOV 2SHQ VFUXE )RUHVW DUHD DQG WDQNV
(YHUJUHHQWRPRLVWGHFLGXRXVIRUHVWRFFXUVLQWKHVHKLOOV>@+LOOVFRYHUDPRVWSDUWRIWKHVWXG\DUHD
ZLWKDQ.P1H[WWRWKDW2SHQVFUXEFRYHUVDQH[WSDUWZLWKDNP)LJE$JULFXOWXUH
FRYHUVDQDUHDRINPDQG IRUHVW UHJLRQVFRYHUVDQDUHDRINP%XW WKHVHWWOHPHQWVDQG
WDQNVFRYHUVDPLQRUSDUWLQWKHKLOOVZLWKDQDUHDRIDQGNPUHVSHFWLYHO\
351 R. Sakthivel et al. /  Procedia Earth and Planetary Science  11 ( 2015 )  346 – 353 


























)LJ*HRPRUSKRORJ\PDSRIWKHVWXG\DUHD

*HRPRUSKRORJ\IHDWXUHV/DQGIRUPVDUHRQHRIWKHVLJQLILFDQWSDUDPHWHUVIRUVRLOHURVLRQ>@WR
LGHQWLI\WKHJHRPRUSKRORJLFDOIHDWXUHVLQIOXHQFLQJWKHVRLOHURVLRQLQVWXG\DUHDDUH  OD\HUDUH'RPH
W\SHGHQXGDWLRQDOKLOOV UHVLGXDOKLOOV ,QVHOEHUJ/LQHDU ULGJHF\FOH3HGLPHQWSHGLSODLQFDQDO ULGJH
W\SHVWUXFWXUDOKLOOVVKDOORZEXULHGSHGLPHQWVKDOORZZHDWKHUHGEXULHGSHGLSODLQ)LJ0RVWRIWKH
SDUW RI VWXG\ DUHD LV FRYHUHG E\ 5LGJH W\SH VWUXFWXUDO KLOOV 7KH VRXWKHUQ SDUW RI WKH VWXG\ DUHD LV
XQGHUODLQHGE\WKHVKDOORZZHDWKHUHGVKDOORZEXULHGSHGLPHQWV
 &RQFOXVLRQV
6RLOHURVLRQLVFRQVLGHUHGWREHPRVWVHULRXVGHJUDGDWLRQSURFHVVHVLQKLOOVEHFDXVHVRPHWLPHVLW
OHDGVWRWKHODQGVOLGHV,WGHFUHDVHVWKHKROGLQJFDSDFLW\RIVRLOZDWHUVRLOIHUWLOLW\UHPRYLQJRIWRSVRLO
DQGYHJHWDWLRQJURZWK7KHKLJKHUUDLQIDOOUHJLRQLVQRWHGLQWKHVRXWKHUQHDVWHUQSDUWZKHUHDVWKHVRLO
W\SH5KRGLFSDOHVWDOIV W\SLFXVWURSHSWVXGLFFKURPXVWHUWVFUDFNLQJFOD\VRLODQG*UDYHOO\FOD\VRLO
DOVR EHHQ REVHUYHG LQ WKHVH UHJLRQV DQG WKH FKDUQRFNLWH LV WKHPDMRU URFN W\SHV RI WKH KLOOV:KHQ
&KDUQRFNLWH URFNV WHQG WRZHDWKHULQJ LW UHVXOWV LQ WKH IRUPDWLRQ RI ODWHULWH DQG OLWKRPRUSKLF FOD\V
'XULQJKHDY\SUHFLSLWDWLRQWKHRYHUO\LQJODWHULWHPD\EHHURGHGDQGWKH\ZLOOOHDGWRWKHVRLOHURVLRQ
0RUHUDLQIDOORQWKHURFNKLOODUHDVUHVXOWHGWRPRUHVRLOORVVDVUHIOHFWHGDOVRLQLQFUHDVLQJUDWHRIVRLO
GHWDFKPHQW)URP WKHVWXG\ LW LV LQIHUUHG WKDW VRXWKHDVWHUQSDUW LVKLJKO\SURQH IRU VRLOHURVLRQDQG
PRGHUDWH ]RQHV 6RXWK HDVWHUQ SDUW DQG ORZ &HQWUDO DQG 1RUWKHUQ SDUW 7KH LPSRUWDQFH RI WKH
PRQLWRULQJ VFKHPHV VKRXOG EH HPSKDVL]HG DQG WKH QHHG WR FRQWLQXH ZLWK VXUYHLOODQFH LQ WLPHV RI
FKDQJLQJODQGXVHDQGFOLPDWHLVFOHDU
$FNQRZOHGJHPHQWV
7KH DXWKRU¶VZLVKHV WR H[SUHVV WKHLU VLQFHUH WKDQNV WR %KDUDWKLGDVDQ8QLYHUVLW\ 7LUXFKLUDSSDOOL IRU
SURYLGLQJWKHQHFHVVDU\VXSSRUWDQGJUDQWWRFDUU\RXWWKLVUHVHDUFKZRUN
5HIHUHQFHV
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